A probable mechanism for tolbutamide mediated activation of glycogen phosphorylase in the isolated rat heart.
Previous studies have shown that 0.6 mM tolbutamide stimulates the rate of glycogenolysis and transiently increases % phosphorylase a activity in the isolated rat heart. Since tolbutamide has been reported to activate adenylate cyclase, one possible mechanism for the conversion of phosphorylase b to the a form is through a cAMP mediated process. However, we failed to detect any drug-induced changes in tissue cAMP content of rat and rabbit hearts or in basal, Gpp(NH)p stimulated and isoproterenol-stimulated adenylate cyclase activity of sarcolemma prepared from rat, rabbit or dog ventricles. Since tolbutamide can alter calcium transport across cell membranes, we investigated the possibility that the drug's effects on phosphorylase were linked to an elevation in calcium concentration. It was found that tolbutamide was not able to activate phosphorylase when the calcium channel blocker verapamil was present in the perfusate. In addition, the sulfonylurea increased binding of [3H]-verapamil to isolated sarcolemma suggesting that tolbutamide is able to unmask previously inactive calcium channels and thereby stimulate calcium movement into the cell.